Key words: pyrimidine metabolisms/neurite outgrowth/db-CAMP ABSTRACT. Thymidine auxotrophs (B3T) of rat nerve-like cells (B103) were isolated. B103 cells were preincubated in a thymidine medium and mutagenized with N-methyl-N'-nitro-N-nitrosoguanidine (MNNG). Afterward, cells were incubated in a medium supplemented with dialyzed fetal calf serum and then treated with 5-fluorodeoxyuridine for 24 h. Next, cells were grown in a thymidine medium for twenty days. Thymidine auxothrophs were thus obtained and one clone of them was designated B3T cells. The modal number of chromosomes in B3T cells was 85. Growth tests revealed the following interesting facts: (1) The medium containing pyrazofurin and uridine could not support the growth of B3T cells, but the addition of thymidine to such a medium enabled cells to grow. (2) Even deoxyuridine supported the growth of B3T cells when added to the medium of pyrazofurin and uridine. These findings suggest that the catalytic ability of thymidylate synthetase in B3T cells may have decreased, probably due to the decreased affinity of the enzyme molecules to the substrate (dUMP), and that thymidine kinase activity was high enough to support the growth of B3T cells. B3T cells have maintained the ability to differentiate and extend neurites in response to dibutyryl-cyclic AMP as also demonstrated in wild cells (B103). B3T cells will be available for genetical and molecular biological studies of neuronal cells.
5-fluorodeoxyuridine
(FdU) is a substrate analogue for thymidine kinase (4, 5). Its monophosphate, 5-fluorodeoxyuridylate (FdUMP) inhibits the activity of thymidylate synthetase which converts deoxyuridylate (dUMP) to thymidylate (TMP) (7, 14, 16, 20) . Therefore, when cultured in a medium with FdU, cells stop proliferating due to TMP starvation which leads to cell death. However, when continuously cultured in a medium with FdU for a long period of time, some cells acquire resistance to the drug and show good growth in such a medium. The resistance is due to genetic changes in the enzymes involved in the metabolism of FdU. For example, in one case, cells were found to overproduce thymidylate synthetase through amplification of the genes (8, ll, 15) , and in another case, cells had low activities of thymidine kinase (4, 18).
In the course of our studies on neuronal diifer- assumptions.
(1) As thymidine auxotrophs probably have no or low activities of the enzyme thymidylate synthetase and cannot grow in a medium that does not contain thymidine, the duration of the exposure to the drug should be as short as possible.
In this case, it was only 24 h, which is approximately equal to the length of the doubling time in B103 cells. (2) To kill thymidine-nonrequiring cells within 24 h by treatment with the drug, the concentration of the drug must be high. Actually, in the present expriment, 1 mM FdU was used, whereas the drug is known to be cytotoxic at only 0.1^M. (3) Uridine (0.1 mM) was added with FdU to the medium because FdU is catabolized by the enzyme thymidine phosphorylase into 5-fluorouracil, which is also cytotoxic through its phosphorylation into 5-fluorouridylate by the enzyme pyrimidine phosphoribosyltransferase (13).
Thus, four colonies of thymidine auxotrophs were harvested twenty days after culture in the growth medium containing thymidine: the mutation frequency was 10~5. One of the colonies was set up for cloning culture, and ten days after culture, many clonal colonies were obtained.
One of them was designated B3T. Karyotype.
Chromosome numbers of B3T and B103 cells were examined. For B3T cells the modal number of chromosomes was 85 with the range of 78 to 90 (data not shown). In contrast, B103 cells consisted of two cell populations: one of them had 47 chromosomes Cells were inoculated at 105 cells/30-mm dish in various media and cultured for 4 days. (+) The growth was more than 50% of the control culture which was incubated in the growth medium containing thymidine. (+/-)
The growth was 20% to 50% of the control.
(-) The growth was below 20% of the control. Abbreviations: dFCS-medium, the medium containing dialyzed fetal calf serum; dC, deoxycytidine; dT, deoxythymidine; dU, deoxyuridine; Ur, uridine. dC and dU were used at the concentration of 100 juM, and dT at 16/uM. Table I , the growth of B3T cells was dependent on the presence of thymidine.
In contrast, B103 cells showed high plating efficiency even in the medium supplemented with dialyzed serum, though the addition of thymidine to the medium yielded better growth. Second, the physiological significance of thymidylate synthetase was examined.
As shown in Fig.  1 , pyrazofurin is the potent inhibitor of the orotidylate decarboxylase (9), one of the enzymes involved in pyrimidine de novo synthesis, which converts orotidylate to uridylate (19). In the presence of this drug, cells cannot grow due to pyrimidine nucleotide starvation and eventually die (10). The addition of uridine, however, prevents this metabolic block (10) where uridine is converted to uridylate by the enzyme undine kinase (5, 22). Therefore, this growth system is available for study on the physiological significance of thymidylate synthetase in B3T cells. As shown in Table II , when B3T cells were cultured under the absence of thymidine in a medium supplemented with dialyzed serum, uridine was not able to rescue B3T cells from pyrazofurin toxicity.
In contrast, when thymidine was added to the medium, uridine rescued cells from the toxicity. These findings indicate Interestingly, deoxyuridine (dU) also was able to support the growth of B3T cells in the medium containing pyrazofurin and uridine, while deoxycytidine was less effective (Table 2 The results of growth tests revealed an interesting fact regarding the enzyme thymidylate synthetase. The enzyme activity in B3T cells was below the level of physiological significance because B3T cells were not able to grow in the medium containing pyrazofurin and uridine. However, if an excess of dUMP was present, the enzyme could support the growth of B3T cells, indicating that the catalytic ability of the enzyme in B3T cells must have decreased. Probably, these phenomena are due to lower affinity of the enzyme to the substrate (3) or to decreased production of the enzyme. 
